Functional significance of the kainate receptor GluR6(M836I) mutation that is linked to autism.
Previous studies revealed a linkage of the kainate receptor GluR6 with autism, a pervasive developmental disorder. Mutational screening in autistic patients disclosed the amino acid exchange M836I in a highly conserved domain of the cytoplasmic C-terminal region of GluR6. Here, we show that this mutation leads to GluR6 gain-of-function. By using the two-electrode voltage clamp technique we observed a significant increase of current amplitudes of mutant GluR6 compared to wild type GluR6. Western blotting of oocytes injected with mutant or wild type GluR6 cRNA and transfection of EGFP-tagged GluR6 receptors into COS-7 cells revealed an enhanced plasma membrane expression of GluR6(M836I) compared to wild type GluR6. Membrane expression of GluR6(M836I) but not of wild type GluR6 seems to be regulated by Rab11 as indicated by our finding that GluR6(M836I) but not wild type GluR6 showed increased current amplitudes and protein expression when coexpressed with Rab11. Furthermore, injection of GTP plus Rab11A protein into oocytes increased current amplitudes in GluR6(M836I) but not in wild type GluR6. By contrast, Rab5 downregulated the currents in oocytes expressing wild type GluR6 but had only little, statistically not significant effects on currents in oocytes expressing GluR6(M836I). Our data on altered functional properties of GluR6(M836I) provide a functional basis for the postulated linkage of GluR6 to autism. Furthermore, we identified new mechanisms determining the plasma membrane abundance of wild type GluR6 and GluR6(M836I).